Introduction
Sales of organic products reached $8 billion industry in the United States in 2001, continuing a 20% annual growth rate. In Iowa alone, reported acreage for all organic crops increased from 13,000 in 1995 to 100,000 in 2000. With support from the Leopold Center for Sustainable Agriculture, Long-Term Agroecological Research (LTAR) sites were established throughout Iowa in 1998 to examine the agronomic, environmental, and economic effects of organic practices over the long term. Neely-Kinyon organic LTAR plots became certified organic in 2000. Results from 2001 represent crop yields after one full rotation.
Materials and Methods
Treatments, replicated four times, in the LTAR site included conventional corn-soybean, organic corn-soybean-oats/alfalfa, organic corn-soybean-oats/alfalfa-alfalfa, and soybean-wheat/crimson clover. The soybean-wheat/crimson clover rotation replaced the soybean/winter rye rotation that was planted from 1998-2000. New certification regulations introduced by the State of Iowa Organic program in 2000 disallowed the soybean-rye rotation because the rye was not grown for a full season.
Variety selection and planting methods were as follows:
October 16, 2000, following harvest of the organic corn plots, winter rye was no-till drilled at a rate of 1 bushel/acre. Stand counts were taken in corn plots on June 8 and in soybean plots on July 5. Using square meter quadrants at three randomly selected areas within a plot, weed counts were taken in corn plots June 8 and July 5, and in soybean plots June 29 and July 31. Corn borer populations were monitored July 12. Soybean plots were sampled for bean leaf beetles July 19 and 26, Aug. 10, and Sept. 13. Soybean cyst nematode sampling was conducted September 19 by collecting one pint of soil from each soybean plot to a 6-inch depth.
Samples were analyzed for SCN populations at the ISU Plant Disease Clinic. Soil in corn plots was sampled on June 28 and analyzed for late spring nitrate by the USDA-ARS National Soil Tilth Laboratory, Ames, Iowa. Stalk nitrate sampling occurred October 4, 2001. All tissue samples were analyzed in the USDA-ARS National Soil Tilth Laboratory.
Half of each wheat/crimson clover plot was mowed with a disc mower and baled on June 25, 2001. Alfalfa was mowed and baled July 12 and August 8. Oat and wheat plots were combined July 25. Corn and soybeans were harvested on October 27. Samples were collected from each plot for grain analysis. Corn grain quality analyses for protein, oil, and starch was conducted at the ISU Grain Quality Laboratory.
Results and Discussion
Organic corn and soybean yields were significantly greater than conventional yields in 2001, with greatest yields following two years of alfalfa. Organic corn yields averaged 130 bushels/acre, and conventional 112 bushels/acre. Conventional soybean yields averaged 40 bushels/acre, while organic soybeans yielded 45 bushels/acre. Wheat yields averaged 39 bushels/acre, and oat yields averaged 82 bushels/acre. Second-year alfalfa plots averaged 3.4 tons/acre. Corn and soybean populations were similar among treatments after 3 weeks. Early grass weed populations in organic corn plots were greater in plots following two years of alfalfa, but broadleaf weeds were greater in C-SB-O/A plots. Weed populations were less in soybean plots, with similar levels in all organic treatments on July 31. Corn borer populations were below economic thresholds and similar among treatments. Bean leaf beetle populations also were similar between conventional and organic plots. Stalk nitrate levels were highest in conventional corn (5,543 ppm), although not significantly greater than organic corn (3,048). Significantly higher levels of protein were found in conventional corn (9.0% vs. 8.5%). Similar levels of protein (33%) were found among soybean plots, but greater levels of carbohydrates were found in organic soybeans. Soil quality analysis currently is underway. Organic crops were sold to Heartland Organic Marketing Cooperative at a 200% premium over conventional 2001 prices. 
